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<áÂr'r'ual Report of ífye Committee on @ео1о^. 

To the President and Members of 
tJu Historical Society of Southern California: 

^STOUR Committee on Geology has little of interest to report 
4ίΚ pertaining to this science applicable to Southern California, 

nor any new fact, or event to add to general conditions, 
heretofore so fully given by its predecessor. This can only 

be done, outside of ordinary conditions, by actual field work which 
has not been practicable during the last year. But your committee 
do not wish to be understood by this simple announcement, as not 
taking interest in the great question of the earth* s structure, and 
the laws governing the great energizing form of its internal or 
surface movements to such a degree as to appall the human mind 
when contemplating the disasters attending the outbreaks of vol- 
canoes and the earthquakes so graphically pictured in history. 
Therefore, in the absence of any striking local event that would 
naturally find its place in this report, it may not be out of place 
for the chairman of your committee to offer a few reflections on the 
general subject of geology, and cognate subjects; first absolving the 
other members of the committee from all responsibility for any 
statement he may make, as no pretense to a scientific discussion 
will be attempted; but rather as a layman inquiring as to what we 
do and what we do not know about the earth's structure, and 
about the crust theory and the molten conditions of its center. So 
fixed in the mind of man seems to be this theory that any further 
inquiry almost seems to be precluded, and at the bare suggestion of 
further investigation for absolute facts, coupled with a determina- 
tion to push the issue for their production, the inquirer is looked 
upon with a kind of solemn awe, as if he were tampering with a 
fate already fixed by some divine decree. 

Yet, seismic and volcanic disturbances continue to manifest 
themselves, as they have manifested themselves since the dawn of 
history; a time long ante-dating the Christian era; and for centu- 
ries the explanation of the cause of these disturbances has been 
such as to confute rather than enlighten the mind of man. Seien- 
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tists, with the aid of fossils and primary igneous rocks, volcanic 
flames, and heated air in deep excavations, have been for two hun- 
dred years affirming the crust theory, and molten condition of the 
earth's center. The weakness of their evidence, so long the almost 
sole support of this early accepted theory became so apparent, that 
at length nearly all geologists of our own time, except Lyell, 
abandoned the theory as wholly untenable. We may not express· 
surprise that such opinions should prevail two hundred years ago, 
with the then limited knowledge of the law of physics, and may 
look with charity upon the earlier scientists barring the dogmatism 
and curt language with which these opinions were announced, but 
for Lyell bred in all the learning of the Scotch school there can 
be no excuse. His theory based upon heat, in deep wells, mines, 
and boiling springs, may all appear, and still be explicable from 
natural causes; yet these wholly fail as proof to support the molten 
conditions claimed. 

It is admitted that in the composition of the earth, and in all 
deep excavations or pits, there is found in the progress downward 
a calcareous substance, in some form, from the oolite to the mass, 
even insignificant in quantity; jret quite sufficient with the natural 
moisture, or percolating water from the surface, of which the 
earth is full, to generate the heat and gases which our early 
friends supposed came from below; instead of from the union of two 
chemical agents at the point of contact, one of these agents com- 
ing directly from the surface, and, in my view, it is absurd to sup- 
pose that, because heat may be found at great depths, even accord- 
ing to the formula given of an increase of one degree in every 
fifty feet after the first hundred feet, as we penetrate below the 
earth's surface, it necessarily leads on to a seething cauldron 
and that we mortals, with becoming gravity, are supposed to be 
walking around the periphery of its great rim. To this cheerful 
condition of things, I enter a respectful protest, though the 
assertion have the support of names well known to historic and 
scientific research. Nor is it true, though the heat theory be 
admitted, that combustion in these lower depths does, or can, take 
place for the want of oxygen to support it, but does take place, and 
can take place only, as the escaping gas, lava and cinders of the 
volcano meets at the crater the oxygen of the outer air, when 
natural combustion takes place and the flame follows the column 
of the outflow. Thus leading to the belief that the whole column 
came in this condition from the indeterminable and unknown 
regions from below, called, for the want of a better name, the 
earth's center. This familiar principle of chemical reaction can 
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be illustrated in the laboratory. Therefore, in this view, the 
molten theory seems to me more than a caprice; it is a kind of 
scientific fetich, in the worship of which so many have heretofore 
acquiesced, because it bore the weight of antiquity, and the author- 
ity of great names known to science. 

Popular discussion of this subject is limited for want of better 
knowledge, and those who do know, or pretend to know, so often 
envelope it in a kind of hazy rhetoric, that the discussion confuses 
rather than enlightens the understanding. 

The argument supporting the heat theory in deep wells and 
mines and supposed to lead up from this molten condition below, 
is more than untenable. 

The deepest mine in the world, up to the later developements 
on the Comstock, is located in Bohemia, and has a depth of 3,300 
feet; something over two-thirds of a mile, with a temperature at 
the bottom of 7590 m° Fahrenheit. 

The average increase of heat given by geologic authority is stated 
to be about ioo° to the mile of depth. 

The mines on the Comstock have reached a depth one hundred 
feet greater than the Bohemian mine, but temperature is not given. 
The deepest well in history is reported to be at Pesth, Hungary, 
where a depth of 8,140 feet has been reached with a temperature 
of water at the bottom of 1580 Fahrenheit. At this depth, with 
the alleged ratio of progression as we go down, the degree of heat 
at the bottom should be something over 1700 for the fraction over 
one and two-third miles of depth. Add 75o for the normal of the 
first 100 feet, and we have 245o of heat, or 33o in excess of the 
boiling point of water, rendering all manual labor at less than a 
two-mile depth impracticable, if not impossible. 

On the other hand, what becomes of the rule applied to the sea 
whose specific gravity is one-fifth of the earth, with a radiation 
that much greater, ought to fix a boiling point nearer the surface? 
But facts established by deep sea sounding show the reverse to be 
crue, as appears by the report of the Challenger, whose greatest 
recorded depth was 26,850 feet, or something over five miles, and 
the water to be intensely cold*. So, if the theory of the ratio of 
increase be as given, the heat at the bottom of the ocean would be 
so great as to fuse many minor metals, and the boiling of the sea 
result. This condition, we know, does not and cannot exist, and 
to my mind this ratio of heat as we go downward is misleading 
and false; and another theory relating to the central condition of 

♦The greatest depth in the Atlantic was «,260 feet, in latitude 19° 41' N. Longitude 66° V W 
The deepest sounding taken ia the Pacific was 26, 860 feet, in latitude 11° 24* N., E. Longitude 
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the earth must be found which shall be more consistent with 
reason and logical deduction. 

Without attempting to give this theory, I claim it is not an 
unreasonable hypothesis to suppose that the earth's center is 
mainly solid, necessarily so in view of the known laws of gravita- 
tion and atmospheric pressure, though rent with surface fissures 
and caverns, with a possibility of lake and river systems through- 
out its interior structure, and that near the surface, as well as on 
the outer surface itself. 

These submerged systems may serve as a means of transit from 
point to point of compressed air, or gases seeking an outlet, and 
may be hundreds of miles in extent, as where volcanoes of South 
America are active; those of Central America are in a state of 
repose, and it is a noticeable fact that, when Maunaloa is in a state 
of eruption, our Pacific coast is quiescent. 

To the force of gravitation and of atmospheric pressure, must 
be added the weight of water present in the atmosphere, which so 
often, in its fall as rain, deluges whole continents with floods to 
such a degree as to paralyze the crust theorist, with fear for the 
safety of his favorite shell. 

The existence of the Mammoth cave of Kentucky and that of the 
still greater one at Litchfield in the same state, must be taken to 
be in direct support of the submerged, or internal lake and river 
systems. The first of these caves has been explored for a distance 
of ten miles; the latter for fourteen miles, with still unexplored 
regions beyond, and in each cave are deep fissures filled with tor- 
rents of roaring water, rushing on to unknown depths and 
distances. What factors these waters may be, or may become, in 
any of the great seismic or volcanic disturbances of the earth "from 
center to circumference, ' ' is not to my mind satisfactorily explained ; 
but, however unsatisfactory the alleged causes that produce these 
phenomena may be, they still exist, and it is claimed by a Central 
American observer (M. de Montessus), that there is no day, nor 
any hour in a day, in which they do not manifest themselves in 
some part of the globe. Such disturbances are not always formid- 
able or destructive, but are sufficient, as they always have been, 
to excite apprehension and terror in the mind of man. 

While we do not know positively, I am confirmed in the belief, 
for some time entertained, that these phenomena are due to that 
imponderable quantity in nature known as heat within, instead of 
below the alleged crust, that to its generation and expansion near 
the earth's surface are due the geysers and volcanos; that this heat 
is generated in the earth by the contact of various substances that 



Annual Report of the Committee on Geology. 43 

go to make up its body, and that in this contact, certain chemical 
reaction takes place by which both gas and heat are generated, 
forming the moving power by which the solved or fused mass finds 
its exit at the crater; that in seeking an outlet, this eruptive energy 
often produces cracks and fissures, and in some instances an 
upheaval of the surface itself, while on the contrary, a rapid 
condensation of this heat to cold, contracting to such a degree as 
to loosen the strain upon the surrounding mass, a sudden closing, 
or impact of the walls takes place with such force as to indicate 
one of the striking features of a genuine earthquake. 

In addition to some of the causes alluded to as producing these 
terrifying temblor es, there are two other subtle and fugitive ele- 
ments in nature, that are believed by some to have no unimpor- 
tant part in these terrestial disturbances, natural gas and electricity. 
How far do these affect oscillations or upheavals of the earth? we 
are up to the present time without data to fix a rule to estimate 
their force, or to determine a condition by which their power is 
developed. 

But, as was said interrogatively in the first part of this article, 
there is one thing we do know, and that is there is no power in the 
earth or the atmosphere known to science or mechanics that bears 
any comparison with electricity for destructive energy, and gas is 
only less so under certain conditions, and as the earth is a reser- 
voir for both of these elements, this belief is not without plausi- 
bility, if not force. In addition to the reasons already given, 
another may be urged that should be conclusive against the claim 
of the central heat and molten condition. 

It is a well known and recognized fact in practical life as well 
as in science, that the mollusk is the representative of the lowest 
form of animal life, and as life can only exist by the unity of heat 
and moisture, it must necessarily follow that the presence of the 
mollusk in the silurian formation of the earth's strata marks the 
limit of moisture and animal life, and from here upward through 
all forms of life to the mammal; an increase of heat and moisture 
must exist, corresponding to the increased blood and vigor found 
in the varied forms of animal life that exists in the transition. If 
then we progress upward from the mollusk in the silurian, to the 
troglodite in the reptilian age, and trom him to the warm blooded 
animals in the mammalian, which is the line and order of the earth's 
strata defined by science itself, what becomes of the heat theory 
in deep mines and wells which increases one degree in each fifty 
feet of depth? In this ratio no life could exist within the narrow- 
est limit of the pretended earth-crust. 
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One need not be a geologist to see the fallac)' of such a propo- 
sition. It is faulty, both in logic and in mathematics, and what a 
lawyer would term demurrable, for it fails for want of a sequence in 
one, and to illustrate the power of a given quantity or a correlative 
proposition in the other. 

The error of this method of reasoning lies in following a given 
proposition to a supposed conclusion to what seems to be a logical 
result, without reference to other principles that are necessary 
factors in the settlement of questions upon such a basis, that it 
will resist a hostile analysis from any and all quarters. 

Unfortunately the science of geology, notwithstanding all its 
achievements and its progress to its present position as an impor- 
tant factor in the world's knowledge of the earth's structure, fails 
as yet to give the exact character and condition of its center. 
Therefore, a conclusion can only be approximately reached by a 
proper interpretation of such known laws of the earth's hidden 
forces, as govern events bearing upon such changes as affect the 
earth itself. In attempting to do this, is presented the old story 
of doctors disagreeing in their diagnosis of the case to be treated. 
Thus Le Conte, always conservative and keeping his line of retreat 
open, gives the heat theory and its ratio of increase as we go down- 
ward to 3000o, or the point of rock fusion, and states "that many 
persons have rashly concluded that the earth is essentially an 
incandescent liquid mass," and further on shows that ' 'their condi- 
tion is improbable/' and that volcanos are ' Openings into local 
reservoirs" and "not into a universal sea of liqnid matter." 

Having the concurrence of an author of such recognized author- 
ity in this science, I may well conclude with the simple statement 
that the conclusions here sought against the molten theory, is also 
confirmed by what is be lieved to be the best and latest thought in 
astronomical science, in planet-growth and world-building from 
nebulae or areolitic and cosmic dust, as the foundation of all plane- 
tary structures. This result is reached by analysis of space visitors 
that reach us whose composition and texture are found to be almost 
identical, varying only in stone, iron and nickel, always hard with 
a specific gravity nearly if not quite equal to the same substances 
found upon the surface of the earth. These bodies moving in 
space, meet with varying fatality. To a great extent they are 
destroyed by fusion, on impact with our atmosphere, and appear to 
us as shooting stars, while others, at supposed greater distances 
and less affected by the laws of gravitation, take up the course of a 
comet, and still others that of a planetary character with orbit and 
revolution round the sun. 
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If this theory of planetary construction be true, and it has the 
support of two of the ablest astronomers in history, La Place and 
Proctor, with the difference that the former adhered to the cosmic 
dust and nebulae theory, the latter to the ejection method of crea- 
tion from other plane; ary bodies, but leaving undetermined the 
question oi power of a planetary body to throw off a portion of 
itself outside of its own power of gravitation. 

However this question may be settled, if it can be, beyond all 
doubt, the great plan or method of world-building or planetary 
construction, is governed by the same law of creation, whatever be 
the plan, for it is immutable and without change. 

Therefore, by applying the same methods of construction to our 
own planet that prevails in others, our earth must be, like them, 
mainly solid, and I claim that the superficial crust theory and 
molten condition of the earth's center is without law or logic for 
its support. 

Los Axgkles, January 6, 1S91. 
JNO. MANSFIELD, 

Chairman. 
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